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mulate body fat (energy) when not lactating, expecting it to be mobilized and
utilized during peak lactation when maximum intake may be insufficient to
meet the cow's immediate needs for both maintenance and maximum levels
of lactation.

In summary, Figure 3 represents the intake of feed energy and its partition
through the major routes of energy disposed of as wastes, as expelled prod-
ucts, and as heat or retained as tissue. Heat is dissipated via several pathways
under the control of thermoregulatory mechanisms to prevent a rise or de-
cline in body temperature. During cold stress, heat from maintenance and
productive processes may be of immediate value to the animal in maintaining
body temperature, reducing the need of the animal to produce extra body
heat by shivering or other cold-induced thermogenic processes. On the other
hand, during heat stress thermoregulatory mechanisms are activated to dissi-
pate excess heat from the body to maintain homeothermy. Thus heat that
may be beneficial during cold exposure may be a burden to the animal during
heat stress. For example, heat evolved during productive functions effec-
tively lowers the thermoneutral zone resulting in a greater magnitude of heat
stress at a given temperature for producing compared with nonproducing ani-
mals.

Behavioral and physiological adjustments by the animal arising from ex-
ternal stressors affect energy intake and its partition within the animal, the
amount of energy available for production, the level of productivity, and the
efficiency of utilization of feed. The influences of the environment are there-
fore much broader in scope than simply implied in the single component of
"combating external stress" in Figure 3.

DIGESTIBILITY AND METABOLIZABILITY

Digestibility and metabolizability are biological measures of energy or nutri-
ent value assigned to feeds and depend not only on the physical and chemical
nature of the feed itself but also on the animal ingesting the feed, the physio-
logical state of the animal, and the amount of feed ingested (NRC, 1981).

Recognized differences, particularly in digestive processes, among species
to which ingested feeds have different nutrient values have led to the devel-
opment of somewhat independent feeding systems, including lists of feed
composition tables for various species.

Independent of any influence of the environment on plant growth and the
composition or quality of animal feed per se there is a growing body of evi-
dence indicating that the environment directly influences digestive and meta-
bolic functions in animals. Although the extent and nature of the physiologi-
cal changes in the animal are, as yet, not resolved, the possible consequences
to applied animal nutrition are important. However, within temperate cli-
matic zones, the ability of animals to digest roughages increases with warmer